This case report describes the treatment of a tooth with necrotic pulp and open apex (maxillary left central incisor). In this conventional multiple-visit apexification with calcium hydroxide was replaced with a simple two step apical barrier techinique using MTA. The treatment involved mild debridement of the dentinal walls with K files and repeated irrigation with sodium hypochlorite solution, followed by calcium hydroxide dressing for 1 week and lastly creating an apical plug with MTA. The objective of the treatment was to provide an apical stop for the root canal filling material.
INTRODUCTION
Endodontic management of the non-vital permanent teeth with a wide open apex has long presented a challenge to dentistry. In these teeth thin, fragile dentinal walls made it difficult to achieve an apical seal. Many techniques have been advocated to manage these teeth. The most widely accepted technique is cleaning and filling the canal with a temporary paste to stimulate the formation of calcified tissue at the apex. The term apexification is used to describe this procedure. Calcium hydroxide apexification has been used successfully for years but has many disadvantages which include higher patient compliance, multiple appointments extending over a long period and time, unpredictability of apical closure and potential for coronal leakage or tooth fracture exists. 1 An alternate approach is the placement of an apical barrier to prevent extrusion of the root filling. Materials considered for barriers include dentine chips, freeze dried cortical bone/ dentin, calcium phosphate and calcium hydroxide. The main advantage with this technique is the efficiency of creating a barrier and obturation in one appointment, but these materials do not provide a well-sealed apical environment. 2 To overcome disadvantages of above materials, Torabinejad and Chivian in 1996 introduced the use of mineral trioxide aggregate (MTA) as an apical plug. 3 MTA has been proposed as a potential material to create an apical plug at the end of the root-canal system, thus preventing the extrusion of filling materials. 4 In this article we report the clinical application of MTA as an apical plug.
CASE REPORT
A 36 year old female patient came to the department with a discoloured maxillary left central incisor. Dental history revealed that the patient had a traumatic injury around 15yrs back. During intraoral examination, it was found that 21was discolored with an intact crown. The tooth responded normally to percussion, palpation and had normal findings during periodontal probing and mobility. Periapical radiograph showed an open apex with periapical radioluency (Figure 1 ).
After the application of the rubber dam, access cavity was prepared without anaesthesia. Radiographs were used to confirm the working length of the canal, which came out to be 18mm. At this stage, the number 80 file was found loose and was easily passing beyond the apical limit of the canal. The
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of A d v a n c e S t u d i e s canal was lightly debrided and cleaned by using intracanal instruments and irrigants NaOCl 5% solution. To obtain canal disinfection prior to MTA placement, canal was dried with paper points, calcium hydroxide mixed with sterile water was placed with lentulospiral in the canal, and the access was closed with restorative material IRM (Caulk, Dentsply, Milford, DE). After 1week the patient was recalled and calcium hydroxide was removed by repeated rinsing with NaOCl 5% followed by rinsing with sterile water. Grey ProRoot MTA (Maillfer, Dentsply, Switzerland) was then mixed with distilled water according to manufacturer's instructions and delivered to the canal using an amalgam carrier and condensed to the apical end with pluggers. This procedure was repeated a number of times until the thickness of MTA reached almost 5mm. The plug's position in canal was checked by radiographs ( Figure 2) , to confirm the exact proximity and length of apical plug.
A wet cotton pellet with sterile water was placed in the canal and the access cavity was closed with temporary filling material (IRM). After two weeks, the filling material and the cotton pellet were removed and the set of the MTA was gently tested. The rest of the canal was then obturated with guttapercha by lateral condensation technique ( Figure 3 ). The tooth was coronally sealed with composite resin.
Six months follow up demonstrated a radiographic decrease in the periapical radiolucency. The tooth was asymptomatic and clinically functional( Figure  4 ).
DISCUSSION
Mineral Trioxide Aggregate (MTA) is a cement type material that was introduced into the field of endodontics in 1993 by Loma Linda University. 5 It has been used worldwide, with several clinical applications such as apical barriers in teeth with immature apices, repair of root perforations, direct pulp capping, pulpotomy and root canal filling material. In vitro studies have demonstrated its capacity to stimulate cytokine release and interleukin production from bone cells, indicating that this material actively promote hard tissue formation. 6 Several authors have suggested that MTA may be ideal material that consistently allows overgrowth for the cementum like and bone like tissues and may facilitate regeneration of periodontal fibres. 7 The principal components present in the mineral trioxide material are tricalcium silicate, tricalcium oxide and silicate oxide. In addition there are few other mineral oxides which are responsible for the chemical and physical properties of the aggregate. The powder consists of fine hydrophilic particles which set in the presence of moisture. Hydration of the powder results in a colloidal gel which solidifies to a hard structure in less than 4 hrs and has compressive strength equal to amalgam. 4 MTA has been advocated as an apexification material because it permits an adequate seal of the canal 8 , prevents bacterial leakage, good marginal adaptation 9 and biocompatibility. 6 MTA set in 4hrs due to this canal was obturated in second appointment. Studies have supported two-step apexification over one step procedure. 2 In this case 5mm of MTA apical plug was formed. Hachmeister 10 This clinical case demonstrates that MTA apexification eliminate the lengthy conventional procedure.
CONCLUSION
Apexification with MTA is a boon for effective management of teeth with open apex. This procedure is predictable and less time consuming.
